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Abstract: The p-SPR Surface Plasmon Resonance (SPR) optical biosensor is used for the analysis of organic 
pollutants in natural water samples. Oifferent groups of pesticides as organochlorine (OOT), organophosphorus 
(chlorpyrifos) and carbamates (carbaryl) are detected with high sensitivity using this immunosensor. Regeneration 
and reusability of the sensor surface allows the continuous analysis of a large number of samples. 
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1. Introduction 
Monitoring of organic pollutants, through real-time on 
site methods, is essential for the control of human 
and animal exposure to the adversal effects caused 
by several groups of pesticides. 
The application of immunoassay methods to 
pesticide detection has overcome the requirements 
of continuous monitoring of pollutants [1]. Coupling 
of immunoassay methods with SPR technology 
affords on-line detection of analytes in natural water 
samples. The sensing mechanism is based on 
variations of the refractive index of the medium 
adjacent to the metal sensor surface during the 
interaction of the analyte to its corresponding 
recognition element, previously immobilized at the 
sensor surface [2-3]. 
This work describes the sensitive and selective 
detection of different groups of pesticides using a 
portable SPR immunosensor. The determination of 
persistent organochlorine pesticide OOT and 
acetylcholinesterase inhibitors chlorpyrifos 
(organophosphorus insecticide) and carbaryl 
(carbamate broad-spectrum insecticide) is presented 
in this papero 
2. Instrumental design 
A scheme of the commercial SPR biosensor (P-SPR, 
SENSIA S.L.) used in this work is shown in Figure 1. 
It is based in the Kretschmann configuration to 
achieve the resonant condition by total internal 
reflection. A polarised 3 mW laser diode operating at 
670 nm that incides, once divided into two equal 
beams, onto a gold-coated sensing surface where 
two flow cells with the same volume (300 nL) are 
placed. The use of two flow cells allows the 
measurement of two independent samples or the 
referring of one single analysis. The sensor surface is 
a gold/chromium slide with a thickness of 50/2 nm. 
Changes in the intensity of the reflected light 
indicating shifts in mass at the surface were first 
detected by a multielement photodiode, amplified and 
converted to a digital signa!. Samples were 
transferred to the SPR immunosensor using an 
automatic flow delivery system incorporated in the p­
SPR platform at a constant speed of 30 JlUmin. A 
complete measurement cycle, including injection of 
sample and regeneration, takes 20 minutes. 
Fig. 1. Commercial p-SPR platform including sensor, 
optics, electronics and flow delivery system. 
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3. Immunoassay format 
The method of ímmobilízation should previde a stable 
link between the immobílized molecule and the 
sensor surface under working conditions. To assure 
the and reusability of the sensor surface 
denaturation of the immobílized molecule a 
self-assembled· monolayer (SAM) was formed [4J, 
The covalent attachment of the immunoassay 
recognition element to the alkanethiol functionalized 
surface was accomplíshed via a carbodiímide 
coupling. The formation of stable reactive 
intermediates (N-Hydroxisuccinimide allowed 
the analyte derivative linkage via amine groups. 
Immobilization of was 
chosen in arder to conter stability and reproducibility 
to the Non-covalently bound biomolecules 
and unreacted NHS-esters remainíng at the sensor 
surface were eliminated ethanolamine 1 M as 
blocking agent. 
Biosensor immunoassays were binding inhibitíon 
tests [5J. The determinatíon of target analytes 
comprised the competitive immunoreactíon of the 
unbound antibody present in an analyte-antibody 
mixture with the derivative immobilized at the 
sensor surface, Reus~bility of the surface was 
using appropriate regeneratíon agents 
pestlclC!e (HCI for DDT and carbaryl. and 
for chlorpyrifos). The immunosurface 
remained actíve tor 250 regeneratíon cycles. 
4. Analytical determination of pesticides 
Assay sensitívity values were comparable to those 
obtained by traditional immunological methods (e.g. 
ELlSA) as shown in Table 1. 
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Fig. 2. Standard calíbration curves for 
chlorpyrifos and carbaryl immunoassays. 
6. Conclusions 
In this work the utilization of a commercíal 
ímmunosensor as a highly sensitive 
analytical method for the environmenlal monítoring 
pollutants is The sensitivity and low time 
response (20 minutes) obtained tor the analysis 
three different groups of 
determínation of a variety of compounds 
applicatíon in control and alarm stations. In :.rlriltlt"ln' 
the reusability of the sensor during 250 aS~¡aV'-CVI:;les 
and the transmission of the measuring data 
affords the use of this immunosensor as a 
screening tool for the continuous monitoring 
pollutants frem remote locations. 
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